US007331934B2
12 United States Patent (10) Patent No.: US 7,331,934 B2
Suresh et al. 45) Date of Patent: *Feb. 19, 2008
(54) SYRINGE ASSEMBLY HAVING DISABLING 4,731,068 A 3/1988 Hesse
MECHANISM 4,775,363 A 10/1988 Sandsdalen
4,781,684 A 11/1988 'Trenner
(76) Inventors: Samual Suresh, Q13 Koviapudur, 4.820272 A 4/1989 Palmer
Coimbatore 42 (IN); Chad Smith, 56 4,826,483 A 5/1989 Molnar, IV
White Rock BlVd., Oak Ridge, NJ (US) 4,840,616 A 6/1980 Banks
07438,j Richard James Caizza, 4 4,863,427 A 0/19890 Cocchi
Sunrise Dr., Unit 4, Vernon, NJ (US) 4.883.466 A 11/1980 Glazier
07462 4,915,692 A 4/1990 Verlier
( *) Notice: Subject to any disclaimer, the term of this 4,923,445 A 5/{1990 Greenwooj et ai‘
patent 1s extended or adjusted under 35 4,950,240 A . /1990 Greenwood et al.
USC. 154(b) by 631 dayS 4,973,308 A 11/1990 Borras et al. ............... 604/110
4,973,309 A 11/1990 Sultan
This patent is subject to a terminal dis- 4,973,310 A 11/1990 Kosinski
claimer.
(21) Appl. No.: 10/838,687 (Continued)
(22) Filed: May 4, 2004 FOREIGN PATENT DOCUMENTS
(65) Prior Publication Data DE 89 14 128 U 1/1990
US 2005/0027250 Al Feb. 3, 2005
Related U.S. Application Data (Continued)

(60) Provisional application No. 60/523,490, filed on Nov.  Primary Examiner—Matthew DeSanto
20, 2003, provisional application No. 60/490,939,

filed on Jul. 30, 2003. (57) ABSTRACT
(51) Int. CL. . . . L
AGIM 5/00 (2006.01) A syringe assembly having passive disabling structure
A6IM 5/315 (2006.01) includes a barrel and a plunger rod assembly. The plunger
(52) U.S. Cl 604/110- 604/22% rod assembly includes a plunger rod and a stopper connected
Do e o C ’ by an indexing locking element. The number of strokes of
(58) Field of Classification Search ................ 604/110,

the syringe plunger before the stopper i1s locked into the
barrel rendering the syringe assembly unusable 1s deter-
mined by the number of detents on the plunger rod and

604/181, 187, 198, 218, 223, 228, 241, 227
See application file for complete search history.

(56) References Cited stopper which engage the locking mechamism. Upon
N completion of the final delivery stroke, any attempt to
U.S. PATENT DOCUMENTS withdraw the plunger rod from the barrel will cause the
3478937 A 11/1969 Solowey locking element to engage the barrel and trap the stopper 1n
4367738 A 1/1983 Legendre et al the barrel preventing further use of the syringe.
4,493,703 A 1/1985 Butterfield
4,699,614 A 10/1987 Glazier 27 Claims, 24 Drawing Sheets
108
17 128 120 455 130
119 134 154
170 171 AR AL AAALATASIALILALEY AL SLILAT AL AN ARSI
, T /%
NSXE \///J///.,Z/_{‘/

: N
SRR NS

DN
NI LA

A ARV

L RIS TN

115 120 122 155 102

0 W T T ﬁ -
R N
LY [
\
L

<.
NN

p ol
rr-""*:
=

- \ X \\\zm\\\»

T o % 1t 5 T R A




US 7,331,934 B2

Page 2
U.S. PATENT DOCUMENTS 5,624,406 A 4/1997 Labouze
5,643,211 A 7/1997 Sadowski et al.

4,980,812 A 1/1991 Perler 5722951 A *  3/1998 Marano ......ccceeeeeenn.... 604/110
5,000,737 A 3/1991 Free et al. 5,833,660 A 11/1998 Nathan et al.
5,021,047 A 6/1991 Movern 5,928,202 A 7/1999 Linnebjerg
5,037,393 A 8/1991 Ellgass 5989219 A 11/1999 Villas
5,047,017 A 9/1991 Koska 6,013,056 A 1/2000 Pettersen
5,062,833 A LI/1991 Perler 6,083,200 A 7/2000 Grimm et al.
5,078,686 A 1/1992 Bates 6,120,479 A 9/2000 Campbell et al.
5,085,638 A 2/1992 Farbstein et al. 6,139,526 A 10/2000 Bedner et al.
5,085,640 A 2/1992  Gibbs 6,165,153 A 12/2000 Kashner
5,090,962 A 2/1992 Landry, Jr. et al. 6,283,941 Bl 9/2001 Schoenfeld et al.
5,100,372 A 4/1992 Ranford 6,361,525 B2 3/2002 Capes et al.
5,120,314 A 6/1992 Greenwood 6,368,306 Bl 4/2002 Koska
5,149,323 A 971992 Colonna 6,533,756 B2 3/2003 Schoenfeld et al.
5,181,912 A 1/1993 Hammett 6,599.269 Bl 7/2003 Lewandowski et al.
5,183,466 A 2/1993 Movern 6,607,507 B2  8/2003 Schottli
5,195,975 A 3/1993 Castagna .................... 604/110 6.702.784 Bl  3/2004 Sheckler et al.
5,205,825 A 4/1993 Allison et al.
5,215,524 A 6/1993 Vallelunga et al. FOREIGN PATENT DOCUMENTS
5,222,942 A 6/1993 Bader
5,226,882 A 7/1993 Bates FR 2 646 087 A 10/1990
5,370,620 A 12/1994 Shonfeld WO WO 94/13336 A 6/1994
5,531,691 A 7/1996 Shonfeld et al.
5,593,387 A 1/1997 Rupp * cited by examiner



U.S. Patent Feb. 19, 2008 Sheet 1 of 24 US 7,331,934 B2

104

124

100

FIG. |




U.S. Patent Feb. 19, 2008 Sheet 2 of 24 US 7,331,934 B2

124
_ _I- 1A

< .~
- . <«
)
N
-

11AJ—— _

100

FlG. 2



Sl A1)} 82| BL1L

US 7,331,934 B2

L L1

SO

Sheet 3 of 24

€0l 0Ll
GllL LI

701

ecl 149

Feb. 19, 2008

001

o Il

U.S. Patent

cll



U.S. Patent Feb. 19, 2008 Sheet 4 of 24 US 7,331,934 B2

118

108
126

114

110

123

FIG. 4



US 7,331,934 B2

GGl
2G|
. v/ oG
.. GGl
N\ﬂ\ 0El
0G 1
3 C . \
= N N G|
// 251
S WA
; SUONUBTS
: m—=atdl))
e | \/_ 7 Ox vl
9 D] - \
EI |
G OIA

U.S. Patent



U.S. Patent Feb. 19, 2008 Sheet 6 of 24 US 7,331,934 B2

145

ﬂ-
I
A

128

138
142

S (G



U.S. Patent Feb. 19, 2008 Sheet 7 of 24 US 7,331,934 B2

140

146

FlG. 3



U.S. Patent Feb. 19, 2008 Sheet 8 of 24 US 7,331,934 B2

9,
O <
«
-
—
| N
- -~—
v \
A N/
\

130

104

FIG. 9



US 7,331,934 B2

Sheet 9 of 24

Feb. 19, 2008

U.S. Patent

Ll

801

el

01 DId



US 7,331,934 B2

Sheet 10 of 24

Feb. 19, 2008

U.S. Patent

c0l
GGl zzL 02k Sk
9¢t 90 €0l
A’
RIS /Q
AN IS N \

% s % 77 \s Al W ..

SR SR NS SSAS Y LY AT T LTI LAY AN AT LN L2 | 0/l
oll

o1 Ol GGl 0Cl gz, Ll
[T OlA



US 7,331,934 B2

Sheet 11 of 24

Feb. 19, 2008

U.S. Patent

oVl
A2 AN i)
pe|

R RRAY T T T T T T T AT TS ARSI RS AR A
v ...-
R

' AvVe. . Y A AV A "I‘

..
AT T I T R T T T T T I TGS R SR A ﬁrfff’f’f‘f.”ff’

0E}
o0 coL MOV )

L L1

8

4

.

7"‘.’”‘.‘.’"’.

“ ? N///Afffwg P
 AANNNNN\E==

_‘

€0l

VIl Old



US 7,331,934 B2

Sheet 12 of 24

Feb. 19, 2008

U.S. Patent

NN N

\.

801

8cl

| col
a

0Ll

¢l Old



US 7,331,934 B2

-t CNSASASSENSSSSAONANANNDN SOOI SSSN > AN NAA Y 0L}
e A SV AVA M | ‘A‘.‘

= / / T

.t AR RRRE NN

7 p”f <K > N

m ) A"lﬁ!l.l.‘r‘lﬂfu_ ..,/ . N NN NS w

S c0l

=N

- o oL zhl 87 601

s

Vel Old

U.S. Patent



U.S. Patent Feb. 19, 2008 Sheet 14 of 24 US 7,331,934 B2

g

137

o0
. P
T\f F
§' |
O ~y ]
N \ r
2
;
| L !
- -
I
-
S
e
1'1
T
q—
.
§
g —
N
-
-
-
S
— =
A
. ~
/
s
/
¢ /
’ /
/ /

FIG. 13

103
?
170



U.S. Patent Feb. 19, 2008 Sheet 15 of 24 US 7,331,934 B2

N |
o
-
T
-
oM
I s S
]
< x /
— v
N
o ¢ <t
< I ~
bl
-
ﬂ-
o <
A
Te
<
. T
<t
ﬁ-
<
o) o0
O oY
~— -~
N
O
by
P
/
/
'\_ .
— /
A
%
/ /
/ /

103

FIG. 1SA

170



T |

US 7,331,934 B2

201 _
0cl
ac|  LEL G5 AL

ANNNNANN NN SSESASSRENINN NN RAAANS NSNS STINNNAAN

\ \ S LS _ﬂq!__f.u

-

N RSN S SR AR AN

’f.ﬁ”’f’ﬁ

\

Sheet 16 of 24

L0l

V. "

N ffaar#.. attthhthhe .f‘f#w

£01
L1l

Feb. 19, 2008

GGl

301 Lel 8EL
8z

vl Old

U.S. Patent



US 7,331,934 B2

of 24

Sheet 17

Feb. 19, 2008

U.S. Patent

2oL 0gl Ll
Ll
... ...H_'.x_/. ’.ﬂﬂlﬂ_r”ﬂf MENEN %ﬂ“‘“ﬁ; L col
801 \ - — \Iﬂlr//llr// \
4 .f“ﬂ\‘“””lu’ rﬁﬂ# ”
ver (el \g! 971

Vil OId



US 7,331,934 B2

Sheet 18 of 24

Feb. 19, 2008

U.S. Patent

v

] T N <PX

i

/L

Bt

Otl

0cl

e €0l
—
=
SRS
= Nl 0Ll
YT _im

ANANN NN NN NS TS S SSY S SSS OSSO NSSSASSNE N AANANAN

40]!

Lel

12°1

GGl

gcl

G1 "OId



US 7,331,934 B2

Sheet 19 of 24

Feb. 19, 2008

U.S. Patent

147
Ol

8Cl

e S SN S S S S SSASKSASSNSASNSANASNSISSISISSISAINNNS NN N NN S

7 y 7 7 7 7 7 Z 7 77 7 7 7 ) P Z 7K _ldﬂ
Q‘ A

T /ﬂ - €0l

— ”fl

‘\“;““‘!‘\.‘.“. Wll \
RS SN N R AANR N AR A SAE RN AY SEAEY AR o

Ll

i
O0tl 9t

20l il 2yl 12l

V&l Old



US 7,331,934 B2

Sheet 20 of 24

Feb. 19, 2008

U.S. Patent

L0}

GGl
el aclL el

VANANANY AN SRR DRI AL RN VAR AN

b\\\\\\Eﬂ ~ e

‘_..l
I.I_.‘..l
" .‘1
e —

7 ——
\\ N ﬁmy <

\\ \ § v\\\‘\.‘h — & ) 04}

_ NN N N N N N N SN TN ".““f‘

¢0l 7l Gel

91 OIld



US 7,331,934 B2

21 of 24

Sheet

Feb. 19, 2008

U.S. Patent

LN N S .

cvl
el el Ovl

2 I N P N N N LN PN N N N TN N

=R

\.i

\.\!: _

L vib 2yl Ovk gy

0l

e R
\“\\! ikﬁl%f’l’é
N\

QMMM
DN kafa//

S R AN

8¢l

Vol DId



US 7,331,934 B2

Sheet 22 of 24

Feb. 19, 2008

U.S. Patent

801

mn,n//

N

12°1

0L

GCl

81

...a SRR .

.P"E

¢Ol

\

\\\1\ \\§ \u\\\! l.;!.....,..w

NS N NVNNY NN NN N ’.ﬁ’g‘,‘b

4"..‘“ NS NN NN NN N

9tl

GGl

/

L0

Ll

Il
l S
’f}é

?Aﬂﬂﬂ?é ﬂ/

-'.I..II..."E

L1 OlA



US 7,331,934 B2

Sheet 23 of 24

Feb. 19, 2008

U.S. Patent

801

VLI OId



U.S. Patent Feb. 19, 2008 Sheet 24 of 24 US 7,331,934 B2

108

N\
=
<
<t
L0
A <
O
b
-
o
b
T
— -
N
. -
O 4 N\
LD } To.
. g/ LD
-
o
A N
o O
—

SONNNNONN NN
NN

FIG. 138
170\
103



Us 7,331,934 B2

1

SYRINGE ASSEMBLY HAVING DISABLING
MECHANISM

This application claims priority from U.S. Provisional
Application No. 60/490,939, filed Jul. 30, 2003 and U.S.

Provisional Application No. 60/523,490, filed Nov. 20,
2003.

BACKGROUND OF THE INVENTION

The present invention relates to syringe assemblies and
particularly to syringe assemblies having an automatic dis-
abling mechanism.

Throughout the world the multiple use of hypodermic
syringe products which are intended for single-use only, 1s
instrumental 1 drug abuse and 1n the transfer of contagious
diseases. Intravenous drug users who routinely share and
re-use syringes are a high-risk group with respect to the
AIDS virus. Also, the eflects of multiple use are a major
concern 1n some countries where repeated use of syringe
products during mass immunization programs may be
responsible for the spread of many diseases. Re-use of
single-use hypodermic syringe assemblies 1s also instrumen-
tal in the spread of drug abuse even in the absence of
infection or disease.

Many attempts have been made to remedy this problem.
Most notable are early contributions which relied on a
specific act to destroy the syringe after use either by using
a destructive device or providing a syringe assembly with
frangible zones so that the syringe could be rendered inop-
erable by the application of force. Other attempts mnvolve the
inclusion of structure which would allow the destruction or
defeating of the syringe function to a conscious act by the
syringe user. Although many of these devices work quite
well, they do require the specific intent of the user followed
by the actual act to destroy or render the syringe inoperable.
These devices are not effective with a user having the
specific intent to re-use the hypodermic syringe. Accord-
ingly, there was a need for a single-use hypodermic syringe
which after use will become noperable or incapable of
turther use automatically without any additional act on the
part of the user. The automatic function 1s much harder to
provide because the means for rendering the syringe 1nop-
crable must not prevent its filling or use under normal
conditions.

A single-use syringe which automatically disables after
injection 1s taught 1n U.S. Pat. No. 4,973,310 Kosinski. This
syringe contains a locking element positioned in the syringe
barrel between the plunger rod and the 1nside surface of the
barrel. In use, the syringe allows the user to draw a pre-
selected amount of medication 1into the chamber of the barrel
and deliver this medication, as through injection, into the
patient. Any attempt to withdraw the plunger to use the
syringe a second time will cause the locking element to
embed 1tsell into the 1nside surface of the syringe barrel to
prevent proximal motion of the plunger rod.

There 1s still a need for a single-use syringe which will
allow a pre-selected number of plunger rod strokes before
the automatic disabling mechamism activates. For example,
four strokes of the plunger may be required to complete the
injection process. Such as when the syringe assembly 1s used
to draw a diluent 1nto the syringe barrel, dispense the diluent
into a vial containing the substance to be reconstituted,
drawing back the reconstituted medication into the syringe
and then delivering the contents of the syringe into the
patient.
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2
SUMMARY OF THE INVENTION

An operable syringe assembly having a passive disabling
structure includes a barrel having a cylindrical sidewall with
an 1nside surface defining a chamber for retaining flmd, an
open proximal end and a distal end including a distal wall
having a passageway therethrough 1n fluid communication
with the chamber. An elongate hollow plunger rod having a
proximal end, an open distal end, and an interior surface 1s
provided. A stopper has a circular-shaped sealing element
having a peripheral surface forming a seal with the mnside
surface of the barrel and a boss member projecting proxi-
mally from the sealing element. A locking element interacts
between the stopper and the plunger rod. The locking
clement includes a central body portion having at least one
cantilevered leg extending distally outwardly from the body
portion wherein the leg includes a sharp free end directed
outwardly for engaging the inside surface of the barrel. The
locking element 1s movably connected to the boss of the
stopper and movably connected to the plunger rod interior
surface. Structure for indexing the locking element distally
in the plunger rod during proximal motion of the plunger rod
to draw tluid 1nto the chamber and for indexing the locking
clement distally on the boss of the stopper during distally-
directed motion of the plunger rod for delivering tfluid from
the chamber through the passageway and means for engag-
ing the locking element with the 1nside surface of the barrel
sidewall for preventing reuse of the syringe assembly 1s
provided.

Structure or means for engaging the locking element with
the inside surface of the barrel sidewall may include an
opening 1n the distal end of the plunger rod to shorten the
axial length of the interior surface area of the opening for
allowing the sharp free end to project outwardly past the
plunger rod and onto the mside surface of the barrel.

The structure or means for indexing includes at least one
detent on the interior surface of the distal end of the plunger
rod, at least one boss detent on the boss and at least one
cantilevered arm on the stopper having an outwardly extend-
ing rib near its iree end sized to engage a recess in the nside
surface of the plunger rod. The indexing structure further
includes the locking element having at least one finger
clement extending mmwardly from an aperture in the central
body portion of the locking element. The locking element 1s
positioned with 1ts sharp free end contacting the interior
surface of the plunger rod proximally of the at least one
detent and the boss member 1s positioned 1n the aperture of
the locking element wherein the at least one finger element
1s contacting the boss member proximally of the at least one
boss detent and the outwardly extending rib 1s positioned in
the recess of the plunger rod.

The syringe assembly may be configured so that the at
least one detent 1n the plunger rod includes two axially-
spaced detents and the at least one detent in the boss includes
two axially-spaced boss detents so that the plunger rod can
be moved distally one or two times before proximal motion
of the plunger rod causes the locking element to engage the
inside surface of the barrel, depending on the 1mitial position
of the locking element at the time of use. The two axially-
spaced detents 1n the plunger rod may include two axially-
spaced steps each having a blunt surface at its distal end
extending inwardly from the interior surface of the plunger
rod. The two axially-spaced boss detents may each include
an inclined surface extending proximally mmwardly and a
blunt surface at a distal end of each of the inclined surfaces
extending radially inwardly.
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The at least one cantilevered leg of the locking element
may 1nclude two cantilevered legs positioned on opposite
sides of the central body portion. The stopper may further
include two radial cam projections positioned to contact and
force the two cantilevered legs outwardly when excessive
proximally-directed force 1s applied to the plunger rod in an
attempt to overcome the locking element’s engagement to
the 1nside surface of the barrel.

The at least one cantilevered arm of the stopper may
include two cantilever arms positioned on opposite sides of
the boss and said at least one recess 1n the inner surface of
the plunger rod may include two recesses positioned on
opposite sides of the plunger rod and configured to receive
the outwardly extending ribs of the two cantilevered arms.

The syringe barrel may further include an elongate tip
extending distally from the distal wall and having a pas-
sageway therethrough i1n flmd communication with the
chamber of the syringe barrel. The syringe assembly may
also include a needle cannula having a distal end, a proximal
end and a lumen therethrough, wherein the proximal end of
the needle cannula 1s connected to the distal end of the
syringe barrel so that the lumen 1s 1 fluid communication
with the passageway of the barrel. The syringe assembly
may include a locking element made of sheet metal such as
stainless steel. Further, the stopper and all 1ts elements may
be integrally formed of thermoplastic maternal.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a side-elevational view of the syringe assembly
of the present invention.

FIG. 2 1s a side-elevational end view of the proximal end
of the syringe assembly of FIG. 1.

FIG. 3 1s a cross-sectional view of the syringe assembly
of FIG. 1 taken along line 3-3.

FIG. 4 1s a perspective view of the plunger rod of the
syringe assembly viewed from 1ts distal end.

FIG. 35 15 a perspective view of the locking element of the
syringe assembly viewed from 1ts distal end.

FIG. 6 1s a perspective view of the locking clip viewed
from 1ts proximal end.

FI1G. 7 1s a perspective view of the stopper of the syringe
assembly viewed from 1ts distal end.

FIG. 8 1s a perspective view of the stopper viewed from
its proximal end.

FIG. 9 1s an exploded side-elevational view of the plunger
assembly.

FIG. 10 1s a cross-sectional view of the plunger assembly
of FIG. 9 taken along line 10-10.

FIG. 11 1s an enlarged partial cross-sectional view of the
syringe assembly of FIG. 1 taken along line 3-3 showing the
syringe assembly before use.

FIG. 11A 1s an enlarged partial cross-sectional view
similar to FIG. 11 but rotated 90°.

FIG. 12 1s an enlarged partial cross-sectional view of the
syringe assembly of FIG. 1 taken along line 3-3 showing the
syringe assembly after a first aspiration stroke.

FIG. 12A 1s an enlarged partial cross-sectional view
similar to FIG. 12 but rotated 90°.

FIG. 13 1s an enlarged partial cross-sectional view of the
syringe assembly of FIG. 1 taken along line 3-3 showing the
syringe assembly during a first dispensing stroke.

FIG. 13A 1s an enlarged partial cross-sectional view
similar to FIG. 13 but rotated 90°.

FIG. 14 1s an enlarged partial cross-sectional view of the
syringe assembly of FIG. 1 taken along line 3-3 showing the
syringe assembly at the start of a second aspiration stroke.
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FIG. 14A 1s an enlarged partial cross-sectional view
similar to FIG. 14 but rotated 90°.

FIG. 15 1s an enlarged partial cross-sectional view of the
syringe assembly of FIG. 1 taken along line 3-3 showing the
syringe assembly after a second dispensing stroke.

FIG. 15A 1s an enlarged partial cross-sectional view
similar to FIG. 15 but rotated 90°.

FIG. 16 1s an enlarged partial cross-sectional view of the
syringe assembly of FIG. 1 taken along line 3-3 showing a
position ol the internal components 1n the event of an
attempt to withdraw the plunger rod after the second dis-
pensing stroke.

FIG. 16A 1s an enlarged partial cross-sectional view
similar to FIG. 16 but rotated 90°.

FIG. 17 1s an enlarged partial cross-sectional view similar
to the syringe assembly of FIG. 16 showing the interaction
of additional structure to prevent reuse.

FIG. 17A 1s an enlarged partial cross-sectional view
similar to FIG. 17 but rotated 90°.

FIG. 18 1s an enlarged partial cross-sectional view similar
to the syringe assembly of FIG. 17 showing a discontinuity
in the syringe barrel for engaging the locking element.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

The present invention 1s directed to a syringe assembly
having a passive disabling mechanism. The disabling
mechanism enables variable dosages by the syringe assem-
bly and enables a selected number of cycles or strokes by the
plunger rod before being automatically disabled. In one
preferred embodiment, the disabling mechanism provides
two aspirating and two dispensing cycles belore being
automatically disabled. The assembly enables the aspiration
and dispensing of a selected volume of a diluent 1nto a vial
to reconstitute a drug, pharmaceutical agent, or other sub-
stance and then aspirating the reconstituted substance back
into the syringe. A selected volume of the reconstituted
substance can be 1njected or delivered to a patient where the
volume of the substance that 1s delivered can be the same or
different than the volume of the substance aspirated into the
syringe barrel. The syringe 1s automatically disabled after
the 1injection or delivery stroke by retracting the plunger rod,
which activates the disabling mechanism.

The disabling mechanism 1s actuated by the axial move-
ment of the plunger rod with respect to the syringe barrel and
to the stopper, by moving the plunger rod 1n the aspirating
direction. The stopper 1s coupled to the plunger rod to allow
limited axial movement of the stopper with respect to the
plunger rod. The disabling mechanism moves through a
series ol stages by reversing the direction of the axial
movement of the plunger rod with respect to the stopper to
move the mechanism 1n a step-wise manner to the disabling
position. The disabling position of the mechanism 1s attained
by the relative movement between the plunger rod and the
stopper and 1s not dependent on the position of the stopper
within the syringe barrel or the length of the stroke by the
stopper. In this manner, the syringe assembly 1s able to
dispense a desired volume of the drug or other substance,
and the disabling mechanism can be actuated after the final
dispensing or injection stroke regardless of the position of
the stopper 1n the syringe barrel. By actuating the disabling
mechanism, the stopper cannot be retracted to aspirate a
substance into the syringe barrel but allows any substance
remaining in the syringe barrel to be dispensed.

Referring to the drawings, a syringe assembly 100 having
a disabling mechanism includes a syringe barrel 102 and a
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plunger assembly 104. Barrel 102 includes a cylindrical
sidewall 106 having an inside surface 107 defining a cham-
ber 109 for retaining fluid, an open proximal end 113 and a
distal end 115 including a distal wall 117 having a passage-
way 119 therethrough i fluid communication with the
chamber. In this embodiment, the distal wall of the barrel
includes an elongate tip extending distally therefrom and
having a passageway 1n fluid communication with the pas-
sageway 1n the distal wall. In this embodiment barrel 102
also 1ncludes a needle cannula 170 having a proximal end
171, a distal end 172 and a lumen 173 therethrough. The
proximal end of the needle cannula 1s attached to elongate
tip 103 so that the lumen of the needle cannula 1s 1n fluid
communication with passageway 119 in the barrel.
Plunger assembly 104 includes an elongate hollow
plunger rod 108, a stopper 128 and a locking element 130.
Plunger rod 108 includes a proximal end 111, an open distal
end 110 and an mterior surface 116 and at least one aperture
or recess 114 1n the mterior surface at the distal end of the
plunger rod. The recess includes a distal face 121. In this
embodiment, there are two recesses 114 having distal faces
121. The nterior surface at the distal end of the plunger rod
includes at least one detent. In this embodiment the at least
one detent on the interior surface of the distal end of the
plunger rod includes four axially spaced detents 118 with
two detents on each side of the plunger rod. Each pair of
detents 1s shaped to form axially spaced steps 120 with each
step having a blunt surface 122 at its distal end extending
inwardly from the interior surface of the plunger rod.
Stopper 128 includes a circularly-shaped sealing element
144 having a peripheral surface 145 forming a seal with the
inside surface of the barrel. A boss member 134 extends
proximally from the sealing element and includes at least
one boss detent and 1n this embodiment, contains two boss
detents 136. At least one cantilevered arm extends proxi-
mally from the sealing element and 1n this embodiment there
are two cantilever arms 140 extending proximally from the
sealing element. Fach of the cantilevered arms includes an
outwardly extending rib 142. The rib 1s sized to fit within
recess 114 1n the plunger rod. The axially spaced boss
detents 136 each include an incline surface 137 extending
proximally inwardly and a blunt surface 138 at the distal end
of each of the inclined surfaces. The stopper 1s preferably
integrally formed of thermoplastic material such as polyeth-
ylene. The circularly-shaped sealing element and/or the
peripheral sealing surface thereon may be made of elasto-
meric materials such as thermoplastic elastomers, natural
rubber, synthetic rubber and combinations thereof.
Locking element 130 includes a central body portion 148
having an aperture 152 therethrough and at least one canti-
levered leg 150 extending distally outwardly from the body
portion and at least one finger element 154 extending
inwardly from the aperture. In this embodiment, at least two
cantilevered legs with each of the cantilevered legs having
a sharp free end 155 directed outwardly for engaging the
inside surface of the barrel. The configuration of sharp free
end 155 can be any configuration capable of engaging the
inside surface of the barrel, such as a sharp edge or one or
more pointed teeth and the like. The locking element may be
made of a variety of materials, or combinations of materials,
however, 1t 1s preferred to have the sharp free ends made of
metal and 1t 1s also preferred that the entire locking element
be made of integrally formed from sheet metal such as
stainless steel.
In this preferred embodiment plunger assembly 104 1s
assembled by inserting locking element 130 into the distal
end of plunger rod 108. Boss 134 of stopper 128 1s then
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6

inserted into the distal end of the plunger rod through
aperture 152 of locking element 130 so that cantilevered legs
150 extend toward circularly-shaped sealing element 144 of

the stopper as illustrated 1n FIGS. 9 and 10.

As will be explained in more detail hereinafter, the
plunger assembly 1s then inserted into barrel 102 through
open proximal end 113 to the imitial position illustrated 1n
FIGS. 11 and 11A. In the imitial position of the syringe
clement, locking element 130 i1s positioned with 1ts sharp
free ends 1335 contacting the interior surface of the plunger
rod proximally of axially spaced steps 120. Boss member
134 1s positioned 1n aperture 152 of locking element 130 so
that finger elements 154 contact boss member proximally of
boss detents 136. Outwardly extending ribs 142 of cantilever
arms 140 are positioned in recesses 114 1n the plunger rod.
Ribs 142 are configured to complement the recesses 114 for
allowing limited axial movement of the stopper with respect
to the plunger rod. The stopper 128 further includes stabi-
lizing member 146 positioned proximally with respect to
sealing element 144 and has an outer dimension compli-
menting the other dimension of the sealing element as
shown in FIG. 11A, stabilizing member 146 has an outer
dimension to contact the iner surface of the syringe barrel
and 1s spaced from sealing element 144 to assist 1n stabi-
lizing stopper 128 to maintain the stopper and boss member
134 1n an orientation substantially parallel to the axis of the
syringe barrel. In the position illustrated in FIGS. 11 and
11A, syringe assembly 100 1s ready to use for drawing liquid
into the chamber of the barrel.

As will now be shown, the operation of the plunger
assembly of this embodiment includes a first aspiration
stroke followed by a first dispensing stroke, a second aspi-
ration stroke and a final dispensing stroke after which the
syringe 1s disabled. The disabling elements prevent or inhibit
movement of stopper 128 1n a proximal aspirating direction
thereby limiting the function of the syringe assembly to a
single use. The maximum number of strokes being limited
by a number of axially positioned detents 1n the plunger rod
and the number of axially positioned boss detents on the
stopper. However, the actual number of strokes the syringe
may make will be determined by the position of the locking
clement with respect to the detents 1n the plunger rod and the
detents on the stopper at the time of first use. For example,
a syringe with two plunger detents and two stopper detents
can be supplied to the end user as a syringe capable of two
strokes or four strokes. This 1s an 1mportant feature of the
present mvention since a single syringe assembly can be
provided with different stroke limitations before disabling.

The syringe assembly may now be used to draw liquid,
such as a sterile water diluent 1into the chamber of the barrel
by applying a proximally directed force to a thumb press 123
on the proximal end of the plunger rod while holding the
syringe barrel. As 1llustrated in FIGS. 12 and 12A, this
causes the plunger rod to move proximally with respect to
the stopper until the free end of cantilevered legs 150 moves
distally along inner surface 116 of the plunger rod and snaps
past blunt surface 122 of the proximal most axially spaced
steps 120, as best 1llustrated 1n FI1G. 12. Also, during thas first
aspiration stroke outwardly extending ribs 142 engage distal
surface 121 of the recesses 114 in the plunger rod as best
illustrated in FIG. 12A. When ribs 142 engage distal surface
121 the stopper 1s drawn proximally with respect to the
barrel as the plunger rod moves. The stopper 1s now moved
proximally, through action of the plunger rod, until the
desired volume of liquid 1s in the chamber as determined by
the user.
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The liquid diluent 1n the chamber may now be discharged
into a vial of dry medication such as lyophilized medication,
for reconstitution. This first dispensing stroke 1s accom-
plished by moving the plunger rod 1n a distal direction while
holding the barrel. A barrel flange 124 1s provided on the
proximal end of the barrel to help control motion of the
barrel during use of the syringe assembly. As best illustrated
in FIGS. 13 and 13A, as the plunger rod moves distally,
locking element 130 moves with the plunger rod dragging
the locking element with it so that finger elements 154 on the
locking element slide from the proximal most to the distal
most boss detent by riding up inclined surface 137 and
falling into the second detent. When the plunger rod contacts
the stopper, the stopper will begin moving 1 a distal
direction along with the plunger rod to discharge liquid
diluent from the chamber into, for example, a vial of
lyophilized medication.

When the diluent and the lyophilized medication are
mixed the syringe assembly of the present mvention may
now be used to withdraw the reconstituted, ready-to-inject
medication into the chamber of the syringe barrel, as best
illustrated 1n FIGS. 14 and 14A, by applying a proximally
directed force to the plunger rod while holding the syringe
barrel. Proixmally directed force will cause the plunger rod
to move 1n a proximal direction while locking element 130
will remain relatively stationary due to 1ts connection to the
boss detent on the stopper. Proximal motion of the plunger
causes the locking element to move distally along the 1nside
surface of the plunger rod so that the sharp free end 155 of
the cantilever legs moves from the proximal-most axially-
spaced steps 120 1n the plunger rod to the second more distal
axially-spaced steps 120. Proximal motion of the plunger
rod also causes outwardly extending ribs 142 of cantilever
arms 140 to engage distal surfaces 121 of recesses 114 1n the
plunger rod so that the stopper now moves proximally with
the plunger rod drawmg the reconstituted medication into
the chamber of the syringe barrel to an amount determined
by the user. An advantage of the present invention 1s that the
amount of medication drawn 1nto the chamber, and therefore
the maximum amount of medication that can be delivered,
1s determined by the user at the time of use and not by the
placement of the components at the time of manufacture.

The syringe assembly of the present invention 1s now
ready for a second and final dispensing stroke which 1s best
illustrated in FIGS. 15-15A. The medication 1s delivered to
the patient by applying a distally directed force to the
plunger rod causing the plunger rod to move in a distal
direction with respect to the barrel. As the plunger rod
advances 1n a distal direction the engagement of sharp free
ends 155 of the locking element 1n with the distal-most blunt
surfaces 122 of axially-spaced steps 120 moves the locking
clement distally so that finger elements 134 of the locking
clement ride over the distal-most inclined surface 137 of the
boss detents distally past the most distal boss detent 136.
When the distally moving plunger rod contacts the stopper,
both the stopper and the plunger rod move toward the distal
end of the barrel to discharge the contents of the chamber
through the passageway.

The syringe assembly has now been used and 1s ready to
be discarded. Any attempt to move the plunger rod in a
proximal direction to refill the syringe assembly for further
use will cause the locking element to disable the syringe.
Specifically, as best 1llustrated 1n FIGS. 16 and 16A, moving
the plunger rod in a proximal direction will allow the
plunger rod to move a short distance until the sharp free ends
155 of the locking clip snap past the end of the plunger rod
and engage the mnside surface 107 of the barrel side wall.
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Further proximal motion of the plunger will be resisted by
the locking element’s engagement to the inside surface of
the barrel sidewall. In addition, as 1llustrated in FIG. 17, cam
surface 125 on the stopper 1s positioned to force sharp free
ends 155 further into the syringe barrel wall as more
proximally directed force 1s used 1n an attempt to improperly
reuse the syringe. Accordingly, increased force to pull the
plunger rod out of the syringe barrel results 1n increased
force of engagement of the sharp free ends of the locking
clement 1nto the barrel. It 1s desirable to provide a cut-out
area 126 in the distal end of the plunger rod along the path
of the sharp free ends of the locking element for supporting
the locking element and allowing it to engage the inside
surface of the barrel. Further, the area at the end of the
plunger rod on the area around the cutout can be configured
to support the locking element so that 11 the user accidentally
withdraws the plunger rod a second time before delivering
the final dose of medication the medication may still be
delivered even though the locking element sharp free ends
are touching the barrel so long as they are moved 1n a distal
direction and urged not to engage the nside surface of the
barrel by the cut-out area and the plunger rod. In this case
the area around the cutout supports and limits the motion and
helps prevent deformation of the sharp free end of the
locking element.

It 1s also within the purview of the present invention to
provide a discontinuity such as a recess or projection on the
interior surface of the barrel, as illustrated 1n FIG. 18, to
turther improve the engagement of the sharp free end of the
locking element with the interior surface of the barrel. In
FIG. 18 syringe barrel 102 includes a discontinuity 1n the
form of an mmwardly directed projection 127 on 1nside
surface 107 of the barrel. In this embodiment, projection 127
1s an annular ring projecting into the barrel and extending
360° around the 1nside surface. The discontinuity may be 1n
the form of an annular projection, an annular recess or one
or more projections or recesses shaped to engage locking
clement, all positioned within the barrel to engage sharp free
end 155 of locking element 130 to further increase the grip
of the locking element on the barrel and mside surface.

The present syringe assembly provides an improvement
over prior art devices by allowing a variable dose of diluent,
chosen by the user at the time of use, to be drawn 1nto the
syringe, dispensing the diluent mto a vial containing a
substance to be reconstituted, drawing a selected amount of
the reconstituted substance back into the syringe and then
delivering the contents of the syringe. The selected amount
ol the reconstituted substance may be equal or less than the
tull volume reconstituted at the discretion of the user. The
syringe assembly 1s automatically disabled after the final
injection stroke by reversing the direction of the movement
of the plunger rod from the dispensing direction to the
aspirating direction. After the 1mjection stroke of the syringe
plunger the plunger rod 1s retracted to activate the disabling
mechanism to prevent axial movement of the stopper toward
the proximal end of the syringe barrel thereby preventing the
stopper from being removed and preventing reuse of the
Syringe.

When the present syringe assembly has two or more
detents on the stopper and 1n the plunger rod, the maximum
number of strokes the syringe assembly will allow can be
varied by the mitial position of the locking element with
respect to the stopper detents and the plunger rod detents.

While various embodiments have been chosen to 1llustrate
the invention, 1t will be appreciated that changes and modi-
fications can be made without departing from the scope of
the 1vention.
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What 1s claimed 1s:

1. An operable syringe assembly having passive disabling

structure comprising:

a barrel including a cylindrical side wall having an 1nside
surface defining a chamber for retaining fluid, an open
proximal end and a distal end including a distal wall
having a passageway therethrough n fluid communi-
cation with said chamber;

an elongate hollow plunger rod having a proximal end, an
open distal end and an interior surface, at least one
recess 1n said interior surface at said distal end of said
plunger rod, said recess having a distal face, at least one
detent on said interior surface at said distal end of said
plunger rod;

a stopper including a circular shaped sealing element
having a peripheral surface forming a seal with said
inside surface of said barrel, a boss member projecting
proximally from said sealing element, at least one boss
detent on said boss, at least one cantilevered arm
extending proximally from said sealing element, said at
least one cantilevered arm having an outwardly extend-
ing rib near its iree end, said rib being si1zed to fit within
said recess 1n said plunger rod;

a locking element including a central body portion having
an aperture therethrough, at least one cantilevered leg
extending distally outwardly from said body portion,
and at least one finger element extending proximally
inwardly from said aperture, said at least one leg having
a sharp free end directed outwardly for engaging said
inside surface of said barrel;

said locking element being positioned with said sharp free
end contacting said interior surface of said plunger rod
proximally of said at least one detent, said boss member
being positioned 1n said aperture of said locking ele-
ment wherein said at least one finger element 1s con-
tacting said boss proximally of said at least one boss
detent, and said outwardly extending rib being posi-
tioned 1 said recess of said plunger rod, so that
applying a proximally directed force to said plunger rod
while holding said barrel causes said plunger rod to
move proximally with respect to said stopper until said
free end of said cantilevered leg moves distally along
said 1nner surface of said plunger rod to said at least one
detent and said outwardly extending rib on said canti-
levered arm engages said distal face of said recess to
move said stopper 1n a proximal direction for a selected
distance, and subsequently applying a distally directed
force to said plunger rod to discharge fluid from said
chamber through said passageway causes said plunger
rod to move 1n a distal direction along with said locking
clement due to 1ts engagement with said at lest one
detent until said finger element of said locking element
rides over said at least one boss detent and into contact
with said at lest one boss detent and said plunger rod
contacts said stopper to move said stopper distally to
discharge fluid from said chamber, atter which apply-
ing a proximally directed force to said plunger rod will
cause said plunger rod to move proximally until said
free end of said cantilevered leg moves distally along
said inner surface past said distal end of said plunger
rod so that said sharp end of said at least one cantilever
leg engage said inside of said barrel to help prevent
proximal movement of said stopper to render said
syringe assembly unusable.

2. The syringe assembly of claim 1 wherein said at least

one detent 1n said plunger rod includes two axially spaced
detents and said at least one detent on said boss includes two
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axially spaced boss detents so that said plunger rod can be
moved distally two times before proximal motion of said
plunger rod causes said locking element to engage said
inside surface of said barrel.

3. The syringe assembly of claim 2 wherein said two
axially spaced detents i said plunger rod include two
axially spaced steps each having a blunt surface at its distal
end extending inwardly from said interior surface.

4. The syringe assembly of claim 2 wherein said two
axially spaced boss detents each include an inclined surface
extending proximally inwardly and a blunt surface at a distal
end of each of said inclined surfaces extending radially
inwardly.

5. The syringe assembly of claim 2 said at least one
cantilevered leg of said locking element includes two can-
tilevered legs positioned on opposite sides of said central
body portion and two additional axially spaced detents are
provided in said plunger rod opposite said two axially-
spaced detents.

6. The syringe assembly of claim 3 further including two
radial projections on said stopper positioned to engage and
force said two cantilevered legs outwardly when excessive
proximally directed force 1s applied to said plunger rod 1n an
attempt to overcome said locking element’s engagement of
said inside surface of said barrel.

7. The syringe assembly of claim 1 wherein said at least
one cantilevered arm of said stopper includes two cantile-
vered arms positioned on opposite sides of said boss and said
at least one recess 1n said inner surface of said plunger rod
includes two recesses positioned on opposite sides of said
plunger rod and positioned to receive said outward extend-
ing ribs of said cantilevered arms.

8. The syringe assembly of claim 1 having a discontinuity
on said inside surface of said barrel sidewall positioned to
engage said sharp free end of said locking element when said
sharp free end 1s contacting said inside surface of said barrel.

9. The syringe assembly of claim 1 wherein said distal
wall of said barrel turther includes an elongate tip extending
distally therefrom having a passageway 1n fluid communi-
cation with said passageway in said distal wall.

10. The syringe assembly of claim 1 further including a
needle cannula having a distal end, a proximal end and a
lumen therethrough, said proximal end of said needle can-
nula being connected to said distal end of said barrel so that
said lumen 1s 1n fluid communication with said passageway.

11. The syringe assembly of claim 1 wherein said locking
clement 1s made of sheet metal.

12. The syringe assembly of claim 1 wherein said stopper
1s 1ntegrally formed of thermoplastic material.

13. An operable syringe assembly having passive dis-
abling structure comprising:

a barrel including a cylindrical side wall having an mside
surface defining a chamber for retaining fluid, an open
proximal end and a distal end including a distal wall
having an elongate tip extending distally therefrom and
a passageway therethrough in fluid communication
with said chamber:;

an elongate hollow plunger rod having a proximal end, an
open distal end and an interior surface, said interior
surface at said distal end of said plunger rod including
two opposed recesses and two pairs of axially spaced
opposed steps, each step extending imnwardly from said
stdewall and having a blunt surface at 1ts distal end and
cach recess having a distal face;

a stopper including a circularly shaped sealing element
having a peripheral surface forming a seal within said
inside surface of said barrel, a boss member projecting
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proximally from said sealing element, two axially
spaced detents on said boss each having an inclined
surface extending proximally inwardly and a blunt
surface extending radially away from said boss, two
cantilevered arms extending proximally from said seal-
ing element, each cantilevered arm having an out-
wardly extending rib near its free end, said rib being
sized to fit within said recesses 1n said plunger rod;

a locking element including a central body portion having
an aperture therethrough and two opposed cantilevered
legs extending distally outwardly from said body por-
tion, two {linger elements extending proximally
inwardly from said aperture, said legs having free ends
including a hook-shaped portion, said hook-shaped
portion having a sharp end directed proximally out-
wardly from engaging said inside surface of said barrel
and said blunt surface in said plunger rod;

said locking element being positioned with said sharp
ends of said hook-shaped portions contacting said
interior surface of said plunger rod proximally of said
blunt surface of said steps, said boss member being
positioned in said aperture of said locking element
wherein said finger elements contact said boss proxi-
mally of said blunt surface of said detents, and said
outwardly extending ribs being positioned i said
recess of said plunger rod, so that applying a proxi-
mally directed force to said plunger rod while holding
said barrel causes said plunger rod to move proximally
with respect to said stopper until said hook-shaped
portions of said cantilevered legs move distally along
said 1nner surface of said plunger rod and moves
outwardly at said blunt surface of proximal-most of
said two steps and said outwardly extending ribs on
said cantilevered arms engage said distal face of said
recesses to move said stopper in a proximal direction
for a selected distance, and subsequently applying a
distally directed force to discharge fluid from said
chamber through said passageway causes said plunger
to move 1n a distal direction with said locking element
due to said locking element’s engagement with the
proximal-most of said blunt surfaces until said finger
clements of said locking element ride over said inclined
surface of the proximal-most said two detents and 1nto
contact with said blunt surface and said plunger rod
contacts said stopper to move said stopper distally to
discharge fluid from said chamber, an additional proxi-
mal and distal movement of said plunger rod to draw
fluid 1nto said chamber and to deliver fluid from said
chamber will cause said locking element to be reposi-
tioned so that said hook-shaped portions of said legs
engage the distal-most of said two steps and said finger
clements engage the distal-most of said blunt surfaces,
aiter which applying a proximally directed force to said
plunger will cause said plunger rod to move proximally
until said hook-shaped portions of said cantilevered
legs move distally along said inner surface of said
plunger rod past said distal end of said plunger rod so
that said sharp ends of said hook-shaped projections
engage said mside surface of said barrel to help prevent
proximal motion of said stopper to render said syringe
assembly unusable.

14. The syringe assembly of claim 13 wherein said two
axially spaced boss detents each include an inclined surface
extending proximally inwardly and a blunt surface at a distal
end of each of said inclined surfaces extending radially
inwardly.
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15. An operable syringe assembly having passive dis-
abling structure comprising;:

a barrel including a cylindrical sidewall having an inside
surface defining a chamber for retaining tluid, an open
proximal end and a distal end including a distal wall
having a passageway therethrough n fluid communi-
cation with said chamber;

an elongate hollow plunger rod having a proximal end, an
open distal end and an interior surface;

a stopper including a circular-shaped sealing element
having a peripheral surface forming a seal with said
inside surface of said barrel and a boss member pro-
jecting proximally from said sealing element;

a locking element including a central body portion having,
at least one cantilevered leg extending distally out-
wardly from said body portion, said at least one leg
having a sharp free end directed outwardly for engag-
ing said inside surface of said barrel, said locking
clement movably connected to said boss and said
locking element movably connected to said plunger rod
interior surface; and

means for indexing said locking element distally 1n said
plunger rod during proximal motion of said plunger rod
to draw fluid into said chamber and for indexing said
locking element distally on said boss of said stopper
during distally directed motion of said plunger rod for
delivering fluid from said chamber through said pas-
sageway and means for engaging said locking element
with said inside surface of said barrel sidewall for
preventing reuse of said syringe assembly.

16. The syringe assembly of claim 15 wherein said at least
one detent in said plunger rod includes two axially spaced
detents and said at least one detent on said boss includes two
axially spaced boss detents so that said plunger rod can be
moved distally two times before proximal motion of said
plunger rod causes said locking element to engage said
inside surface of said barrel.

17. The syringe assembly of claim 16 wherein said two
axially spaced detents in said plunger rod include two
axially spaced steps each having a blunt surface at 1ts distal
end extending inwardly from said interior surface.

18. The syringe assembly of claim 135 said at least one
cantilevered leg of said locking element includes two can-
tilevered legs positioned on opposite sides of said central
body portion and said at least one detent 1n said interior
surface of said distal end of said plunger rod includes two
detents positioned on opposite side of said plunger rod.

19. The syringe assembly of claim 18 further including
two radial cam projections on said stopper positioned to
contact and force said two cantilevered legs outwardly when
excessive proximally directed force 1s applied to said
plunger rod 1n an attempt to overcome said locking
clement’s engagement to said inside surface of said barrel.

20. The syringe assembly of claim 15 wherein said means
for engaging said locking element with said inside surface of
said barrel side wall includes an opening 1n said distal end
of said plunger rod to shorten the axially length of the
interior surface in the area of the opening and to allow said
sharp free end to project outwardly past the plunger rod and
into the inside surface of the barrel.

21. The syringe assembly of claim 15 wherein means for
indexing 1ncludes at least one detent on said interior surface
of said distal end of said plunger rod, at least one boss detent
on said boss, at least one cantilevered arm on said stopper
having an outwardly extending rib near 1ts free end sized to
engage a recess 1n mnside surface of said plunger rod and said
locking element including at least one finger element
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extending inwardly from an aperture in said central body
portion, said locking element being positioned with said
sharp free end contacting said interior surface of said
plunger rod proximally of said at least one detent, said boss
member being positioned in said aperture of said locking
clement wherein said at least one finger element 1s contact-
ing said boss proximally of said at least one boss detent and
said outwardly extending rib being positioned 1n said recess
of said plunger rod.

22. The syringe assembly of claim 15 wherein said at least
one cantilevered arm of said stopper includes two cantile-
vered arms positioned on opposite sides of said boss and said
at least one recess 1n said inner surface of said plunger rod
includes two recesses positioned on opposite sides of said
plunger rod and positioned to receive said outward extend-
ing ribs of said cantilevered arms.

23. The syringe assembly of claim 15 having a disconti-
nuity on said inside surface of said barrel sidewall posi-
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tioned to engage said sharp free end of said locking element
when said sharp free end 1s contacting said inside surface of
said barrel.

24. The syringe assembly of claim 15 wherein said distal
wall of said barrel turther includes an elongate tip extending
distally therefrom having a passageway 1n fluid communi-
cation with said passageway in said distal wall.

25. The syringe assembly of claim 15 further including a
needle cannula having a distal end, a proximal end and a
lumen therethrough, said proximal end of said needle can-
nula being connected to said distal end of said barrel so that
said lumen 1s 1n fluid communication with said passageway.

26. The syringe assembly of claim 15 wherein said
locking element 1s made of sheet metal.

27. The syringe assembly of claim 15 wherein said
stopper 1s integrally formed of thermoplastic matenal.
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